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(54) DISTRIBUTION PIPE ASSEMBLY FOR HEAT EXCHANGER, HEADER ASSEMBLY HAVING 
SAME, AND HEAT EXCHANGER

(57) The embodiments of the present invention pro-
vide a distribution pipe assembly for a heat exchanger,
a header assembly having the distribution pipe assembly,
and a heat exchanger. The distribution pipe assembly
comprises a first distribution pipe comprising: a main
body wall part, extending in a first direction that is an axial
direction, and having a first side in a second direction
perpendicular to the first direction and a second side in
the second direction, the second side being opposite the
first side; and a protruding wall part that protrudes from
the main body wall part in the second direction. The dis-
tribution pipe assembly and heat exchanger according
to embodiments of the present invention can for example
improve the heat exchange performance of the heat ex-
changer.
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Description

Cross-reference to related application

[0001] The present application claims the rights of Chi-
nese patent application no. 201811120743.7 submitted
to the Chinese Patent Office on September 25, 2018, the
entire published contents of which are incorporated here-
in by reference.

Technical field

[0002] The embodiments of the present invention re-
late to a distribution pipe assembly for a heat exchanger,
a header assembly having the distribution pipe assembly,
and a heat exchanger.

Background of the invention

[0003] A heat exchanger such as a micro-channel heat
exchanger comprises: fins, heat exchange tubes ar-
ranged between adjacent fins, headers, and distribution
pipes arranged in the headers, wherein the heat ex-
change tubes can be flat tubes.

Summary of the invention

[0004] An object of the embodiments of the present
invention is to provide a distribution pipe assembly for a
heat exchanger, a header assembly having the distribu-
tion pipe assembly, and a heat exchanger, in order to
improve for example the heat exchange performance of
the heat exchanger.
[0005] An embodiment of the present disclosure pro-
vides a distribution pipe assembly for a heat exchanger,
comprising: a first distribution pipe, wherein the first dis-
tribution pipe comprises: a main body wall part, extending
in a first direction that is an axial direction, and having a
first side in a second direction perpendicular to the first
direction and a second side in the second direction, the
second side being opposite the first side; and a protruding
wall part that protrudes from the main body wall part in
the second direction.
[0006] According to an embodiment of the present dis-
closure, the protruding wall part protrudes in the second
direction from the first side of the main body wall part.
[0007] According to an embodiment of the present dis-
closure, the protruding wall part protrudes inward in the
second direction from the second side of the main body
wall part.
[0008] According to an embodiment of the present dis-
closure, the first distribution pipe further comprises: a dis-
tribution hole, formed in the protruding wall part and con-
figured to distribute a refrigerant.
[0009] According to an embodiment of the present dis-
closure, the protruding wall part has a side wall part facing
in a third direction perpendicular to the first direction and
second direction.

[0010] According to an embodiment of the present dis-
closure, the distribution hole is formed in the side wall
part, or a gap between two said side wall parts forms the
distribution hole, the gap being at the second side of the
main body wall part in the second direction.
[0011] According to an embodiment of the present dis-
closure, the main body wall part has a surface at the
second side; and
the distribution pipe assembly further comprises two pro-
trusions protruding outward in the second direction from
the surface at the second side of the main body wall part,
the two protrusions being formed on two edges, in a third
direction perpendicular to the first direction and second
direction, of the flat surface respectively.
[0012] According to an embodiment of the present dis-
closure, the main body wall part has a corrugated wall
part at the second side, the corrugated wall part having
crests that protrude outward in the second direction, the
tops of the crests substantially being in the same plane;
or the main body wall part has a corrugated wall part at
the second side, the corrugated wall part having crests
that protrude outward in the second direction, and the
height of the top of the crest at one side of the corrugated
wall part in the third direction is less than the height of
the top of the crest at the other side of the corrugated
wall part in the third direction.
[0013] According to an embodiment of the present dis-
closure, the protruding wall part protrudes outward in the
second direction from the first side of the main body wall
part; and the main body wall part defines a first cavity
part, the protruding wall part defines a second cavity part,
and the first cavity part is in communication with the sec-
ond cavity part.
[0014] According to an embodiment of the present dis-
closure, the protruding wall part protrudes inward in the
second direction from the first side of the main body wall
part, and forms a recess in the main body wall part.
[0015] According to an embodiment of the present dis-
closure, a first connection point of the protruding wall part
and the main body wall part at one side in a third direction
perpendicular to the first direction and second direction,
and a second connection point of the protruding wall part
and the main body wall part at the other side in the third
direction, are located at different positions in the second
direction.
[0016] According to an embodiment of the present dis-
closure, the protruding wall part has a first edge part at
a first side in the second direction, and has a second
edge part at a second side in the second direction, the
second side being opposite the first side; the main body
wall part has a first edge part and a second edge part at
the first side in the second direction, and the second edge
part is closer, in the second direction, to the second side
of the main body wall part in the second direction than
the first edge part is; and the first edge part of the main
body wall part is connected to the first edge part of the
protruding wall part, and the second edge part of the main
body wall part is connected to the second edge part of
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the protruding wall part.
[0017] According to an embodiment of the present dis-
closure, the first distribution pipe further comprises: an
extension part extending inward from the second edge
part of the main body wall part in a third direction per-
pendicular to the first direction and second direction.
[0018] According to an embodiment of the present dis-
closure, the protruding wall part protrudes inward in the
second direction from the second side of the main body
wall part; and an inner wall of the main body wall part
and an outer wall of the protruding wall part define a first
cavity part, an inner wall of the protruding wall part defines
a second cavity part, and the first cavity part and the
second cavity part are in communication with each other
at the first side of the main body wall part in the second
direction.
[0019] According to an embodiment of the present dis-
closure, the protruding wall part has a first edge part at
a first side in the second direction, and has a second
edge part at a second side in the second direction, the
second side being opposite the first side; the first edge
part of the protruding wall part is connected to the first
side of the main body wall part, and the second edge part
of the protruding wall part is connected to the second
side of the main body wall part.
[0020] According to an embodiment of the present dis-
closure, a distribution hole, formed at the first side of the
main body wall part and configured to distribute a refrig-
erant.
[0021] According to an embodiment of the present dis-
closure, the protruding wall part has two side wall parts
facing in a third direction perpendicular to the first direc-
tion and second direction, each of the two side wall parts
having a first edge part at a first side in the second direc-
tion, and having a second edge part at a second side in
the second direction, the second side being opposite the
first side; the first edge part of at least one of the two side
wall parts is connected to or spaced apart from the first
side of the main body wall part, and the second edge part
of each of the two side wall parts is connected to the
second side of the main body wall part.
[0022] According to an embodiment of the present dis-
closure, the protruding wall part has the shape of a long
strip and extends substantially in the first direction.
[0023] According to an embodiment of the present dis-
closure, a second distribution pipe is inserted in the first
distribution pipe and has a distribution hole.
[0024] According to an embodiment of the present dis-
closure, the volume of the second cavity part is 1 % -
30% of the sum of the volume of the first cavity part and
the volume of the second cavity part.
[0025] An embodiment of the present disclosure fur-
ther provides a header assembly, comprising: a header;
and the distribution pipe assembly described above, dis-
posed in the header.
[0026] According to an embodiment of the present dis-
closure, the header comprises an end cap, the header
assembly further comprising: a first connecting part dis-

posed on an end of the first distribution pipe or the dis-
tribution pipe assembly; and a second connecting part
disposed on the end cap of the header, the first connect-
ing part being connected to the second connecting part
so as to fix the distribution pipe assembly in the header.
[0027] According to an embodiment of the present dis-
closure, the first connecting part disposed on the end of
the first distribution pipe or the distribution pipe assembly
is a protrusion; the second connecting part disposed on
the end cap of the header is an opening or slot, and the
protrusion is inserted into the opening or slot.
[0028] According to an embodiment of the present dis-
closure, the protrusion protrudes from an end of the pro-
truding wall part.
[0029] An embodiment of the present disclosure fur-
ther provides a heat exchanger, comprising: a header;
and the distribution pipe assembly described above, dis-
posed in the header.
[0030] The distribution pipe assembly and heat ex-
changer according to the present invention can for ex-
ample improve the heat exchange performance of the
heat exchanger.

Brief description of the drawings

[0031]

Fig. 1 is a schematic sectional view of the header
assembly according to a first embodiment of the
present invention.
Fig. 2 is a schematic sectional view of the header
assembly according to a second embodiment of the
present invention.
Fig. 3 is a schematic sectional view of the header
assembly according to a third embodiment of the
present invention.
Fig. 4 is a schematic sectional view of the header
assembly according to a fourth embodiment of the
present invention.
Fig. 5 is a schematic sectional view of the header
assembly according to a fifth embodiment of the
present invention.
Fig. 6 is a schematic sectional view of the header
assembly according to a sixth embodiment of the
present invention.
Fig. 7 is a schematic sectional view of the header
assembly according to a seventh embodiment of the
present invention.
Fig. 8 is a schematic sectional view of the header
assembly according to an eighth embodiment of the
present invention.
Fig. 9 is a schematic sectional view of the header
assembly according to a ninth embodiment of the
present invention.
Fig. 10 is a schematic sectional view of the header
assembly according to a tenth embodiment of the
present invention.
Fig. 11 is a schematic sectional view of the header
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assembly according to an eleventh embodiment of
the present invention.
Fig. 12 is a schematic three-dimensional view of the
distribution pipe assembly according to an embodi-
ment of the present invention.
Fig. 13 is a schematic three-dimensional view of the
header assembly according to a twelfth embodiment
of the present invention.
Fig. 14 is an enlarged view of part A of the header
assembly shown in Fig. 13.
Fig. 15 is a schematic three-dimensional view of the
heat exchanger according to an embodiment of the
present invention.
Fig. 16 is a schematic partially sectional three-di-
mensional view of the heat exchanger according to
an embodiment of the present invention.
Fig. 17 is an enlarged view of part B of the heat ex-
changer shown in Fig. 16.
Fig. 18 is another schematic partially sectional three-
dimensional view of the heat exchanger according
to an embodiment of the present invention; and
Fig. 19 is an enlarged view of part C of the heat ex-
changer shown in Fig. 18.

Detailed description of the invention

[0032] The present invention is explained further below
in conjunction with the drawings and particular embodi-
ments.
[0033] Referring to Figs. 1 - 19, a header assembly 20
according to an embodiment of the present invention
comprises: a header 21; and a distribution pipe assembly
1 arranged in the header 21. The distribution pipe as-
sembly 1 may not come into contact with an inner wall
of the header 21; for example, a protrusion 17 is formed
on an end face of the distribution pipe assembly 1, an
opening or slot 24 is formed in an end cap 23 of the
header 21, and the distribution pipe assembly 1 is in-
stalled by inserting the protrusion 17 on the end face of
the distribution pipe assembly 1 into the opening or slot
24 in the end cap 23 of the header 21.
[0034] Referring to Figs. 1 - 19, a heat exchanger 100
according to an embodiment of the present invention
comprises: a header 21; and a distribution pipe assembly
1 arranged in the header 21. The heat exchanger 100
further comprises heat exchange tubes 9 and fins 91.
[0035] Referring to Figs. 1 - 14, a distribution pipe as-
sembly 1 according to an embodiment of the present in-
vention comprises a first distribution pipe. The first dis-
tribution pipe comprises: a main body wall part 10, ex-
tending in a first direction D1 that is an axial direction,
and having a first side 11 in a second direction D2 per-
pendicular to the first direction D1 and a second side 12
in the second direction D2, the second side being oppo-
site the first side 11; and a protruding wall part 3 that
protrudes from the main body wall part 10 in the second
direction D2. The second direction D2 may be a vertical
direction. The protruding wall part 3 has the shape of a

long strip and extends substantially in the first direction.
Optionally, the protruding wall part 3 may be multiple dis-
crete protruding wall parts arranged in the first direction.
[0036] Referring to Figs. 1 - 8, in an embodiment of the
present invention, the protruding wall part 3 protrudes
from the first side 11 of the main body wall part 10 in the
second direction D2. The first distribution pipe further
comprises a distribution hole 4, formed in the protruding
wall part 3 and configured to distribute a refrigerant. Op-
tionally, referring to Figs. 9 - 11, in an embodiment of the
present invention, the protruding wall part 3 protrudes
inward in the second direction D2 from the second side
12 of the main body wall part 10. The distribution pipe
assembly 1 further comprises: a distribution hole 4,
formed in the protruding wall part 3 and configured to
distribute a refrigerant. Referring to Figs. 1 - 14, in an
embodiment of the present invention, in a third direction
D3 perpendicular to the first direction D1 and second
direction D2, the maximum size of the protruding wall
part 3 is less than or equal to half of the maximum size
of the main body wall part 10. The third direction D3 may
be a horizontal direction.
[0037] Referring to Figs. 1 - 14, in an embodiment of
the present invention, the protruding wall part 3 has a
side wall part 31 facing in the third direction D3 perpen-
dicular to the first direction D1 and second direction D2.
Referring to Figs. 1 - 8, in an embodiment of the present
invention, the distribution hole 4 is formed in the side wall
part 31. As shown in Figs. 1 - 14, the protruding wall part
3 has two side wall parts 31 facing in the third direction
D3 perpendicular to the first direction D1 and second
direction D2. In one example of the present invention, as
shown in Figs. 1 - 8, the distribution hole 4 is formed in
at least one of the two side wall parts 31. In one example
of the present invention, referring to Figs. 9 - 11, the dis-
tribution hole 4 is formed between the two side wall parts
31, and is located at the second side 12 of the main body
wall part 10 in the second direction D2.
[0038] Referring to Fig. 2, in an embodiment of the
present invention, the main body wall part 10 has a sur-
face 121 (e.g. a flat surface) at the second side 12; and
the first distribution pipe further comprises two protru-
sions 122 protruding outward from the surface 121 in the
second direction D2, the two protrusions 122 being
formed on two edges, in the third direction D3 perpen-
dicular to the first direction D1 and second direction D2,
of the surface 121 respectively.
[0039] Referring to Fig. 1, in an embodiment of the
present invention, the main body wall part 10 has a sur-
face 121 (e.g. a flat surface) at the second side 12; and
the first distribution pipe further comprises multiple pro-
trusions protruding outward from the surface 121 in the
second direction D2, the height of a protrusion on the
surface 121 at one side in the third direction D3 being
less than the height of a protrusion on the surface 121
at the other side in the third direction D3.
[0040] Referring to Fig. 1, in another embodiment of
the present invention, in one embodiment of the present
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invention, the main body wall part 10 has a corrugated
wall part 123 at the second side 12, the corrugated wall
part 123 having crests 124 that protrude outward in the
second direction D2, the tops of the crests 124 substan-
tially being in the same plane. Referring to Fig. 1, in an-
other embodiment of the present invention, the main
body wall part 10 has a corrugated wall part 123 at the
second side, the corrugated wall part 123 having crests
124 that protrude outward in the second direction D2,
and the height of the top of the crest 124 at one side of
the corrugated wall part 123 in the third direction D3 is
less than the height of the top of the crest 124 at the other
side of the corrugated wall part 123 in the third direction
D3. For example, the heights of the tops of crests 124
on the corrugated wall part 123 at one side in the third
direction D3 are the same, and the heights of the tops of
crests 124 on the corrugated wall part 123 at the other
side in the third direction D3 are the same.
[0041] Referring to Figs. 1 - 14, in an embodiment of
the present invention, the shape of the protrusion may
be rectangular, trapezoidal, triangular or round, etc. An
alternately sunken and protruding part formed by the pro-
trusions is configured to store a refrigerant gas-liquid mix-
ture.
[0042] Referring to Figs. 1 - 5, in an embodiment of the
present invention, the protruding wall part 3 protrudes
outward in the second direction D2 from the first side 11
of the main body wall part 10; moreover, the main body
wall part 10 defines a first cavity part 51, the protruding
wall part 3 defines a second cavity part 52, and the first
cavity part 51 is in communication with the second cavity
part 52. The second cavity part 52 defined by the pro-
truding wall part 3 can have any shape, e.g. rectangular,
trapezoidal, triangular or round, etc. In use, the second
cavity part 52 defined by the protruding wall part 3 may
be substantially located at the bottom of the distribution
pipe assembly 1. The volume of the second cavity part
52 is less than the volume of the first cavity part 51; for
example, the volume of the second cavity part 52 is 1%
- 30% of the sum of the volume of the first cavity part 51
and the volume of the second cavity part 52.
[0043] Referring to Figs. 6 - 8, in an embodiment of the
present invention, the protruding wall part 3 protrudes
inward in the second direction D2 from the first side 11
of the main body wall part 10, and forms a recess 53 on
the main body wall part 10. As shown in Fig. 6, a first
connection point 61 of the protruding wall part 3 and the
main body wall part 10 at one side in the third direction
D3 perpendicular to the first direction D1 and second
direction D2, and a second connection point 62 of the
protruding wall part 3 and the main body wall part 10 at
the other side in the third direction D3, are located at
different positions in the second direction D2. As shown
in Fig. 8, the protruding wall part 3 has a first edge part
311 at a first side in the second direction D2, and has a
second edge part 312 at a second side in the second
direction D2, the second side being opposite the first side.
The main body wall part 10 has a first edge part 101 and

a second edge part 102 at the first side 11 in the second
direction D2; and the second edge part 102 is closer, in
the second direction D2, to the second side 12 of the
main body wall part 10 in the second direction D2 than
the first edge part 101 is. Moreover, the first edge part
101 of the main body wall part 10 is connected to the first
edge part 311 of the protruding wall part 3, and the second
edge part 102 of the main body wall part 10 is connected
to the second edge part 312 of the protruding wall part
3. The distribution pipe assembly 1 may further comprise:
an extension part 103 extending inward from the second
edge part 102 of the main body wall part 10 in the third
direction D3 perpendicular to the first direction D1 and
second direction D2.
[0044] Referring to Figs. 9 - 10, in an embodiment of
the present invention, the protruding wall part 3 protrudes
inward in the second direction D2 from the second side
12 of the main body wall part 10; moreover, an inner wall
of the main body wall part 10 and an outer wall of the
protruding wall part 3 define a first cavity part 51, a second
cavity part 52 is defined by an inner wall of the protruding
wall part 3 (or between two protruding wall parts 3), and
the first cavity part 51 and the second cavity part 52 are
in communication with each other at the first side 11 of
the main body wall part 10 in the second direction D2.
For example, the protruding wall part 3 has two side wall
parts 31 facing in the third direction D3 perpendicular to
the first direction D1 and second direction D2; and a gap
between the two side wall parts 31 forms the distribution
hole 4, the gap being at the second side 12 of the main
body wall part 10 in the second direction D2. The volume
of the second cavity part 52 is less than the volume of
the first cavity part 51; for example, the volume of the
second cavity part 52 is 1 % - 30% of the sum of the
volume of the first cavity part 51 and the volume of the
second cavity part 52.
[0045] Referring to Fig. 11, in an embodiment of the
present invention, the protruding wall part 3 has a first
edge part 311 at a first side in the second direction D2,
and has a second edge part 312 at a second side in the
second direction D2, the second side being opposite the
first side; the first edge part 311 of the protruding wall
part 3 is connected to the first side 11 of the main body
wall part 10, and the second edge part 312 of the pro-
truding wall part 3 is connected to the second side 12 of
the main body wall part 10. For example, the distribution
pipe assembly 1 further comprises: a distribution hole 4,
formed at the first side 11 of the main body wall part 10
and configured to distribute refrigerant.
[0046] Referring to Figs. 9 - 10, in an embodiment of
the present invention, each of the two side wall parts 31
has a first edge part 311 at a first side in the second
direction D2, and has a second edge part 312 at a second
side in the second direction D2, the second side being
opposite the first side; the first edge part 311 of at least
one of the two side wall parts 31 is connected to the first
side 11 of the main body wall part 10, and the second
edge part 312 of each of the two side wall parts 31 is
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connected to the second side 12 of the main body wall
part 10. In the case where the first edge parts 311 of the
two side wall parts 31 are connected to the first side 11
of the main body wall part 10, for example, the distribution
pipe assembly 1 further comprises: a distribution hole 4
formed at the first side 11 of the main body wall part 10
and configured to distribute refrigerant, or an inlet formed
in at least one of the two side wall parts 31 and located
close to the first edge part 311; as described above, a
gap between the two side wall parts 31 forms the distri-
bution hole 4, the gap being at the second side 12 of the
main body wall part 10 in the second direction D2.
[0047] Referring to Figs. 9 - 10, in an embodiment of
the present invention, each of the two side wall parts 31
has a first edge part 311 at a first side in the second
direction D2, and has a second edge part 312 at a second
side in the second direction D2, the second side being
opposite the first side; the first edge part 311 of at least
one of the two side wall parts 31 is spaced apart from
the first side 11 of the main body wall part 10, and the
second edge part 312 of each of the two side wall parts
31 is connected to the second side 12 of the main body
wall part 10.
[0048] According to an embodiment of the present in-
vention, as shown in Fig. 9, a space formed by the main
body wall part 10 and a left-side side wall 31 may not be
used for refrigerant distribution, merely being configured
to reduce the internal volume of the header. For example,
the space formed by the main body wall part 10 and the
left-side side wall 31 may be closed.
[0049] According to an embodiment of the present in-
vention, as shown in Figs. 1 - 8, the main body wall part
10 of the distribution pipe assembly 1 has a side wall 15
and a top wall 16. In the header assembly 20, a gap
between the inner wall of the header 21 and the distribu-
tion pipe assembly 1 gradually decreases from two side
walls 31 of the protruding wall part 3 or from the protruding
wall part 3 or from the bottom of the distribution pipe
assembly 1 to a top point of the side wall 15 of the main
body wall part 10. Between the inner wall of the header
21 and the distribution pipe assembly 1, a first mixing
cavity 81 is formed from the two side walls 31 of the pro-
truding wall part 3 to the top point of the side wall 15 of
the main body wall part 10; a space above the top wall
16 of the distribution pipe assembly 1 forms a second
mixing cavity 82. The second cavity part 52 formed by
the protruding wall part 3 forms a liquid storage cavity,
and the first cavity part 51 formed by the main body wall
part 10 forms a separating cavity. The volume of the first
cavity part 51 is greater than the volume of the second
cavity part 52; the first cavity part 51 promotes gas-liquid
separation of two-phase flow of refrigerant, such that iso-
lated liquid refrigerant is stored in the second cavity part
52, enters the first mixing cavity 81 and second mixing
cavity 82 via the distribution hole 4, and then enters the
heat exchange tubes 9. Thus, by reducing the volume of
the first mixing cavity 81 before the refrigerant enters the
heat exchange tubes 9, the refrigerant is caused to enter

the heat exchange tubes 9 after mixing fully in the first
mixing cavity 81. The volume of the first mixing cavity 81
may be less than the volume of the second mixing cavity
82.
[0050] Referring to Fig. 4, the header 21 may be a
header formed of multiple components.
[0051] Referring to Fig. 13, the header 21 is provided
with slots for the heat exchange tubes to be inserted in;
the second side 12 of the distribution pipe assembly 1 in
the second direction D2 may be substantially opposite
the slots in the header for the heat exchange tubes to be
inserted in.
[0052] In the embodiments shown in Figs. 9 and 10, in
the third direction D3, the two side walls 31 may be lo-
cated at a middle part or at the centre of the first cavity
part 51 defined by the main body wall part 10, and the
two side walls 31 may extend in the second direction D2.
This enables more uniform dispersion of refrigerant at
the top of the main body wall part 10. An arc-shaped
outer wall of the main body wall part 10 of the distribution
pipe assembly 1 may be in contact with or separated from
the header, or formed integrally with the header; for ex-
ample, the arc-shaped outer wall of the main body wall
part 10 of the distribution pipe assembly 1 may be elim-
inated. In addition, in the embodiments shown in Figs. 9
- 10, the second cavity part 52 defined by the protruding
wall part 3 or between the two side walls 31, and a gap
between the inner wall of the header 21 and the outer
wall of the main body wall part 10 or the outer wall of the
first distribution pipe or the distribution pipe assembly 1,
form a mixing cavity; the first cavity part 51 defined by
the main body wall part 10 forms a separating cavity; and
liquid refrigerant is stored at the bottom of the first cavity
part 51 defined by the main body wall part 10. A gap
between the bottom of the main body wall part 10 and
the header 21 and a gap between the side wall of the
main body wall part and the header 21 may be substan-
tially the same. In the embodiment shown in Fig. 11, a
gap between the inner wall of the header 21 and the outer
wall of the main body wall part 10 or the outer wall of the
first distribution pipe or the distribution pipe assembly 1
forms a mixing cavity; a gap between the bottom of the
main body wall part 10 and the inner wall of the header
21 and a gap between the side wall of the main body wall
part and the inner wall of the header form the first mixing
cavity 81 (see Fig. 1).
[0053] In the embodiments shown in Figs. 6 - 8, the
first cavity part 51 defined by the main body wall part 10
forms a separating cavity, and liquid refrigerant is stored
at the bottom of the first cavity part 51 defined by the
main body wall part 10. The heat exchanger according
to an embodiment of the present invention is simple to
assemble; a refrigerant gas-liquid mixture is mixed fully
before entering the heat exchange tubes, achieving uni-
form distribution of refrigerant to the maximum extent.
The performance of the heat exchanger is improved con-
siderably. In addition, due to the space restrictions of the
mixing cavities, a minimum flow speed of refrigerant is
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ensured, thereby avoiding oil accumulation. Further-
more, the internal volume of the heat exchanger using
the header assembly is reduced, thereby reducing the
charging amount of the entire system.
[0054] According to an embodiment of the present in-
vention, referring to Figs. 12 - 19, the distribution pipe
assembly 1 further comprises a second distribution pipe
101, the second distribution pipe 101 being inserted in
the first distribution pipe and having a distribution hole.
The second distribution pipe 101 may be a conventional
distribution pipe; refrigerant flows into the first distribution
pipe 1 from the second distribution pipe 101, and then
flows into the heat exchange tubes 9.
[0055] Referring to Figs. 12 - 19, the header comprises
an end cap 23, and the header assembly 1 further com-
prises: a first connecting part disposed on an end of the
first distribution pipe or the distribution pipe assembly 1;
and a second connecting part disposed on the end cap
23 of the header 21, the first connecting part being con-
nected to the second connecting part so as to fix the
distribution pipe assembly 1 in the header 21. For exam-
ple, as described above, the first connecting part dis-
posed on an end of the first distribution pipe or the dis-
tribution pipe assembly 1 is the protrusion 17; the second
connecting part disposed on the end cap 23 of the header
21 is the opening or slot 24, and the protrusion 17 is
inserted into the opening or slot 24. The protrusion 17
may protrude from an end or end face of the protruding
wall part 3.
[0056] According to an embodiment of the present in-
vention, referring to Figs. 1 - 8 and 11, a gap between
the inner wall of the header 21 and an outer wall of the
first distribution pipe or the distribution pipe assembly 1
forms a third cavity part (i.e. forms a mixing cavity, the
mixing cavity comprising the first mixing cavity 81 and
second mixing cavity 82); the volume or cross-sectional
area of the third cavity part is less than the volume or
cross-sectional area defined by an inner wall of the first
distribution pipe or the distribution pipe assembly 1, and
is 1/20 - 1/2 of the volume or cross-sectional area defined
by the inner wall of the first distribution pipe or the distri-
bution pipe assembly 1.
[0057] In addition, referring to Figs. 9 - 10, in an em-
bodiment of the present invention, the second cavity part
52 and a gap between the inner wall of the header 21
and the outer wall of the first distribution pipe or the dis-
tribution pipe assembly 1 form a third cavity part (i.e. form
a mixing cavity). The sum of the volume or cross-sec-
tional area of the gap between the inner wall of the header
21 and the outer wall of the first distribution pipe or the
distribution pipe assembly 1 and the volume or cross-
sectional area of the second cavity part 52 is less than
the volume or cross-sectional area of the first cavity part
51, and is 1/20 - 1/2 of the volume or cross-sectional area
of the first cavity part 51.
[0058] In the embodiments above, the volume and
cross-sectional area defined by the inner wall of the first
distribution pipe or the distribution pipe assembly 1 and

the volume and cross-sectional area of the second cavity
part 52 do not include the volume and cross-sectional
area of the space, at the left side, that is not used for
refrigerant distribution as shown in Fig. 9.
[0059] Since the separating cavity is large and the mix-
ing cavity is small, refrigerant readily separates into lay-
ers of gas and liquid after entering the separating cavity,
and liquid is deposited at the bottom of the distribution
pipe assembly 1 (e.g. in the protruding wall). Since the
gaseous refrigerant has a high speed, it will push the
liquid refrigerant to be ejected from the distribution hole;
during this process, the gaseous refrigerant and liquid
refrigerant mix, and then enter the mixing cavity. Since
the mixing cavity has a small volume, the gaseous refrig-
erant and liquid refrigerant will be further mixed evenly
and then enter the heat exchange tubes, thereby increas-
ing the heat exchange efficiency of the heat exchanger.
[0060] It must be explained that some or all of the tech-
nical features in the embodiments above may be com-
bined to form new embodiments.

Claims

1. A distribution pipe assembly for a heat exchanger,
comprising:

a first distribution pipe,
wherein the first distribution pipe comprises:

a main body wall part, extending in a first
direction that is an axial direction, and hav-
ing a first side in a second direction perpen-
dicular to the first direction and a second
side in the second direction, the second side
being opposite the first side; and
a protruding wall part that protrudes from
the main body wall part in the second direc-
tion.

2. The distribution pipe assembly for a heat exchanger
as claimed in claim 1, wherein:
the protruding wall part protrudes in the second di-
rection from the first side of the main body wall part.

3. The distribution pipe assembly for a heat exchanger
as claimed in claim 1, wherein:
the protruding wall part protrudes inward in the sec-
ond direction from the second side of the main body
wall part.

4. The distribution pipe assembly for a heat exchanger
as claimed in claim 2 or 3, wherein the first distribu-
tion pipe further comprises:
a distribution hole, formed in the protruding wall part
and configured to distribute a refrigerant.

5. The distribution pipe assembly for a heat exchanger
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as claimed in claim 4, wherein:
the protruding wall part has a side wall part facing in
a third direction perpendicular to the first direction
and second direction.

6. The distribution pipe assembly for a heat exchanger
as claimed in claim 5, wherein:
the distribution hole is formed in the side wall part,
or a gap between two said side wall parts forms the
distribution hole, the gap being at the second side
of the main body wall part in the second direction.

7. The distribution pipe assembly for a heat exchanger
as claimed in claim 2 or 3, wherein:

the main body wall part has a surface at the sec-
ond side; and
the distribution pipe assembly further comprises
two protrusions protruding outward in the sec-
ond direction from the surface at the second side
of the main body wall part, the two protrusions
being formed on two edges, in a third direction
perpendicular to the first direction and second
direction, of the flat surface respectively.

8. The distribution pipe assembly for a heat exchanger
as claimed in claim 2 or 3, wherein:

the main body wall part has a corrugated wall
part at the second side, the corrugated wall part
having crests that protrude outward in the sec-
ond direction, the tops of the crests substantially
being in the same plane; or
the main body wall part has a corrugated wall
part at the second side, the corrugated wall part
having crests that protrude outward in the sec-
ond direction, and the height of the top of the
crest at one side of the corrugated wall part in
the third direction is less than the height of the
top of the crest at the other side of the corrugated
wall part in the third direction.

9. The distribution pipe assembly for a heat exchanger
as claimed in claim 2, wherein:

the protruding wall part protrudes outward in the
second direction from the first side of the main
body wall part; and
the main body wall part defines a first cavity part,
the protruding wall part defines a second cavity
part, and the first cavity part is in communication
with the second cavity part.

10. The distribution pipe assembly for a heat exchanger
as claimed in claim 2, wherein:
the protruding wall part protrudes inward in the sec-
ond direction from the first side of the main body wall
part, and forms a recess in the main body wall part.

11. The distribution pipe assembly for a heat exchanger
as claimed in claim 10, wherein:
a first connection point of the protruding wall part and
the main body wall part at one side in a third direction
perpendicular to the first direction and second direc-
tion, and a second connection point of the protruding
wall part and the main body wall part at the other
side in the third direction, are located at different po-
sitions in the second direction.

12. The distribution pipe assembly for a heat exchanger
as claimed in claim 10, wherein:

the protruding wall part has a first edge part at
a first side in the second direction, and has a
second edge part at a second side in the second
direction, the second side being opposite the
first side;
the main body wall part has a first edge part and
a second edge part at the first side in the second
direction, and the second edge part is closer, in
the second direction, to the second side of the
main body wall part in the second direction than
the first edge part is; and
the first edge part of the main body wall part is
connected to the first edge part of the protruding
wall part, and the second edge part of the main
body wall part is connected to the second edge
part of the protruding wall part.

13. The distribution pipe assembly for a heat exchanger
as claimed in claim 12, wherein the first distribution
pipe further comprises:
an extension part extending inward from the second
edge part of the main body wall part in a third direction
perpendicular to the first direction and second direc-
tion.

14. The distribution pipe assembly for a heat exchanger
as claimed in claim 3, wherein:

the protruding wall part protrudes inward in the
second direction from the second side of the
main body wall part; and
an inner wall of the main body wall part and an
outer wall of the protruding wall part define a first
cavity part, an inner wall of the protruding wall
part defines a second cavity part, and the first
cavity part and the second cavity part are in com-
munication with each other at the first side of the
main body wall part in the second direction.

15. The distribution pipe assembly for a heat exchanger
as claimed in claim 3, wherein:
the protruding wall part has a first edge part at a first
side in the second direction, and has a second edge
part at a second side in the second direction, the
second side being opposite the first side; the first
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edge part of the protruding wall part is connected to
the first side of the main body wall part, and the sec-
ond edge part of the protruding wall part is connected
to the second side of the main body wall part.

16. The distribution pipe assembly for a heat exchanger
as claimed in claim 15, wherein the first distribution
pipe further comprises:
a distribution hole, formed at the first side of the main
body wall part and configured to distribute a refrig-
erant.

17. The distribution pipe assembly for a heat exchanger
as claimed in claim 14, wherein:
the protruding wall part has two side wall parts facing
in a third direction perpendicular to the first direction
and second direction, each of the two side wall parts
having a first edge part at a first side in the second
direction, and having a second edge part at a second
side in the second direction, the second side being
opposite the first side; the first edge part of at least
one of the two side wall parts is connected to or
spaced apart from the first side of the main body wall
part, and the second edge part of each of the two
side wall parts is connected to the second side of
the main body wall part.

18. The distribution pipe assembly for a heat exchanger
as claimed in claim 1, wherein:
the protruding wall part has the shape of a long strip
and extends substantially in the first direction.

19. The distribution pipe assembly for a heat exchanger
as claimed in claim 1, further comprising:
a second distribution pipe, the second distribution
pipe being inserted in the first distribution pipe and
having a distribution hole.

20. The distribution pipe assembly for a heat exchanger
as claimed in claim 9 or 14, wherein:
the volume of the second cavity part is 1% - 30% of
the sum of the volume of the first cavity part and the
volume of the second cavity part.

21. A header assembly, comprising:

a header; and
the distribution pipe assembly as claimed in
claim 1, disposed in the header.

22. The header assembly as claimed in claim 21, where-
in:

the header comprises an end cap,
the header assembly further comprising:

a first connecting part disposed on an end
of the first distribution pipe or the distribution

pipe assembly; and
a second connecting part disposed on the
end cap of the header, the first connecting
part being connected to the second con-
necting part so as to fix the distribution pipe
assembly in the header.

23. The header assembly as claimed in claim 22, where-
in:

the first connecting part disposed on the end of
the first distribution pipe or the distribution pipe
assembly is a protrusion;
the second connecting part disposed on the end
cap of the header is an opening or slot, and the
protrusion is inserted into the opening or slot.

24. The header assembly as claimed in claim 23, where-
in:
the protrusion protrudes from an end of the protrud-
ing wall part.

25. A heat exchanger, comprising:

a header; and
the distribution pipe assembly as claimed in
claim 1, disposed in the header.
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